SI Materials and Methods SI Materials and Methods SI Materials and Methods SI Materials and Methods
Here we describe the details of the computational methods applied to (i) simulate the photoinduced refolding of the model peptide in deuterated methanol by molecular dynamics (MD) using a molecular mechanics (MM) force field and (ii) calculate the corresponding amide I IR bands of the peptide backbone for the cis and trans isomeric states of the integrated AMPP chromophore using a hybrid force field (1) , which combines density functional theory (DFT) for the peptide backbone with MM models of the amino acid side-chains and of the solvent molecules.
Simulation System and MM Simulation System and MM Simulation System and MM Simulation System and MM----MD Methods. MD Methods. MD Methods. MD Methods. A periodic orthorhombic dodecahedron (inner radius: 25 Å) was filled with 1232 rigid MM methanol-d4 models (2). The system was equilibrated for 1 ns by MD in the NpT ensemble, i.e., at constant atom number N, pressure p and temperature T, using the program EGO-MMII (3) and controlling the temperature (T = 300 K) and the pressure (p = 1 bar) by Berendsen thermostats and barostats (4), respectively
[coupling constants, 0.5 ps (T) and 5 ps (p); isothermal compressibility, 12·10 -5 bar -1 (2) ].
Here, the equations of motion were integrated by a multiple time-step algorithm (5) with a basic time step of 1 fs. The long-range electrostatics was treated by fast hierarchical multipole expansions (6) combined with a moving boundary reaction field approach (3),
where a dielectric continuum [ε = 32.6 (2)] was assumed at distances beyond 25 Å. Lennard-Jones interactions were cut off at 10 Å and a long-range correction to the Lennard-Jones energy was applied (7) .
Subsequently, the 10 best refined NMR structures (8) of the cis-AMPP hairpin were solvated by removing all overlapping methanol models. For the peptide the CHARMM22 force field (9) was chosen and supplemented by DFT derived parameters for the AMPP dye and for its In addition, the 300 K cis-and trans-hairpin equilibrium ensembles were estimated by two REST MD simulations (12) of 5 ns length, in which eight replicas covered the temperature range from 300 K up to 500 K (300 K, 322 K, 346 K, 372 K, 401 K, 432 K, 465 K, 500 K).
Here, the starting structures were the eight best refined NMR structures which were additionally equilibrated for 100 ps to adopt the designated temperatures. After equilibration, exchanges between neighboring replicas were attempted every 2 ps as 
